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Abstract: Objective To provide evidence for the safe medication of pregnant women, the identification of contraindications in
traditional Chinese medicine (TCM) during pregnancy was not clear, and divided them into prohibited drugs, avoided drugs and
cautious drugs. Methods A total of 666 TCMs collected in the 2015 edition of Instructions for Clinical Medications were selected as
the research objects. The drugs with clear classification of “prohibiting, avoiding or using caution” were selected from the research
objects, and four machine learning algorithms, neural network, support vector machine, naive Bayes and random forest, were used for
modeling. According to the cross-validated area under receiver operating characteristic (ROC) curve (AUC) and F1 score (F1) to
evaluate the pros and cons of the model, and to screen the relatively optimal machine learning algorithm to establish the “prohibiting,
avoiding or using caution” discriminant mode of TCM during pregnancy, and the model was used to predict the drugs whose
contraindication was not clear. Results A total of 224 kinds of drugs were included to establish the model. The models consisted of
a neural network-based discrimination model for the contraindications of TCM (AUC=0.952, F1=0.885), a support vector machine-
based discrimination model for the prohibited drugs of contraindications (AUC = 0.912, F1 = 0.779), a naive Bayes-based

discrimination model for the avoided drugs of contraindications (AUC=0.843, F1=0.333), and a neural network-based discrimination
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model for the cautious drugs of contraindications (AUC=0.932, F1=0.877). The application model successfully divided 442 kinds of

TCM whose contraindications were not clear. The prediction suggested that there were 163 kinds of contraindicated drugs during

pregnancy, eight kinds of prohibited drugs, one kind of avoided drugs and 134 kinds of cautious drugs. Conclusion The discriminant

models have good robustness and predictive ability. They are suitable for the discriminant evaluation of the “prohibiting, avoiding or

using caution” in TCMs during pregnancy. They could guide the decision-making and practice of clinical medication, and improve the

level of clinical rational medication.

Key words: traditional Chinese medicine; pregnancy; machine learning; “prohibiting, avoiding or using caution”; neural network;

support vector machine; naive Bayes; random forest
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Fig. 1 Flowchart for predicting “prohibiting, avoiding or using caution” of traditional Chinese medicine during pregnancy
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Table 1 “Prohibiting, avoiding or using caution” basis (contraindication or not) discriminant risk index of TCM during

pregnancy

gy F bR B ME 2% a ) F bR BF ¥ E 2% Ve

Tk R 39.18 30.02 Thak e 7.32 5.34
Flk FRR™ 22.35 9.65 ik Ba 5.60 5.20
= FEME 14.54 9.28 Thak TrEs” 6.39 4.51
BEE B 60.83 106.07 K B 8.76 424
S ™ 24.12 5.17 Rk piEN 4.67 433
S LEg 4.67 433 B P 9.41 3.83
BEIL e A 14.79 12.09 7 ki 7.82 3.58
BEIL e 1B 21.97 8.28 Gisc JH-REME 25.78 14.06
BEIL e METINii 20.03 9.28 Gisc B HE 33.32 27.60
BEIL e I 15.44 10.31 I PRE BRI 27.42 19.69
BEIL e BK 12.13 11.27 R R E 2 20.31 10.53
BEIL e I 9.33 8.67 st OIS B 35.97 28.60
BPIL e A if ™ 9.33 8.67 st AR 38.04 24.84
BEIL e A 13.14 6.36 il B R B 19.53 10.54
BEIL e B 4.00 6.93 #pHE B R 11.05 8.69
BEIL e BLIEZY 12.85 5.30 Gisc =17k 12.49 7.06
BEIL e R 6.53 6.07 gi] MR B 9.05 5.82
ik ET" 6.53 6.07 I HRAZ R 10.49 4.97

SR E MZEtE: "P<0.05 “P<0.01, £ 1~5[H

"P<0.05 ""P<0.01 vs appropriate medication during pregnancy, same as tables 1—35
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Table 2 “Prohibiting, avoiding or using caution” basis (contraindication or not) discriminant protection index of TCM during

pregnancy
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Table 3 Discrimination indexes for whether prohibiting of taboo medicine during pregnancy
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Table 4 Discrimination indexes for whether avoiding of taboo medicine during pregnancy
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Table 5 Discrimination indexes for whether using caution of taboo medicine during pregnancy
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= T -13.67 426 hak g 4.48 3.96
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Ihak Bk -7.27 8.63 221 BRI 4.48 3.96
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Table 6 Optimal hyperparameter settings of “prohibiting, avoiding or using caution” discriminant model of TCM during

pregnancy
MBS SE eI BSAEHAST BSUASHER HEAHEAST
BEALAR AR WIBEEE N 12; )8 WMOHERERN 12;)8 MOBEREN4 BYE WHHEREN 9 B
HENF 4 AR HEUNT S IARTRSY  BUMNT 9 AR BN 6 IASHRA:
SRR EAL WH SVM: ZANZI HHL SVM: BAZIT HEHL SVM: BRI EH SVM: O IR,
A, £=0.02, c=1.00, i, g=0.01, c=1.00, K%, g=auto; FEHZA g=auto, ¢=1.00, d=
d=25; BHEAZE= d=25; FHELAE=  Z=0.0010, EREE 2.5 FfEAZE=0.0010,
0.001 0, IEMRAMIR A 0.001 0, ERMWRA 100 EAIRER A 100
100 150
Fe1 X 4% FROEZH AN BRREFHMEITTN RBREFRHMEITN BREEFHMHEITH
100; BiGEB AN 100; ¥iG R ECA 1005 BUSEHECH ReLu; 1005 #7558 BN tanh;
ReLu; KfE#$A L- ReLu; K fi# &8 & KM NL-BFGS-B;IE  KFEHA Adam; EN
BFGS-B; IEMft, o= Adam; 1ENfk, a= NI, a=0.001; K&k, 0=0.001; HKik
0.001; FHAEARXE  0.001; wAREMXE  AREH 100, 7JEE  RXECH 100; JEE
H150; FTEE UL 79 100; FTEE ISR Ik VES
IR TSR

®7 EREITH “BZE” FIRREITNIEARELIR

Table 7 Comparison of evaluation indexes of “prohibiting, avoiding or using caution” discriminant model for TCM during

pregnancy
P HUETR ST BSAREHAST BRATHST BEAHEAST
AUC F1 AUC F1 AUC F1 AUC F1

FEALARR 0.939 0.888 0.851 0.779 0.600 0 0.884 0.806

R AL 0.947 0.886 0.912 0.779 0.896 0 0.912 0.851

FREE 4 0.952 0.885 0.890 0.816 0.652 0 0.932 0.877

Fb g DU Hy 0.934 0.867 0.900 0.771 0.843 0.333 0.912 0.812
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Fig.2 Comparison of ROC curves of “prohibiting, avoiding or using caution” discriminant model for TCM during pregnancy
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Fig.3 Prediction results of contraindications during pregnancy

ERPES LS TRE S Y SN D e
31 SRR RAHEGRNIT 2 B R A
HIR WSS, 250 = L, 0k
ok, SR, FFZE. LLSE, TR B LR
Bk IR R B A B B
W WL BT BA%. RE. RS, o,
B A EEA LG Y R B
SR MATBEPE, FARRE, AR, ML,
BFRRPE. SOBCHRE. PR SUBTEME. R
P L. BOCETHES. BRI,
U FATRIE JO N AT PR KN BB . 2
R, AT R R LR . Btk
BRI, ABIEHAN B, W W
BRI, T TR i
BIRSEAIT R LG, IR, ALY P,

FEUE ORI AR AT 5 L3R SE A8 b S IR AR P 24 2 A7 42
%M@D—IO] R

MEORIPHR R, 291E T E SR, 2.
RS TRE G, AMNE L ZEFE. AN
24 I N AN = I 211/ AN 5.4 = BN 79 = NN 5 1 N
H. FefFs i BIRs. B2, RS, HIRGA
Axbat AL A PEMZE SURRBRI TR P
AT AL (EZEE . H P2 25 BRI
Zatke Ak,  EIRIRPREV AT YRIIAE 2 245 1 PR
165, X2 5 ImR B EIR IR 2 2 O H-1 kb i
Kby, ZRRB RN
3.1.2  FHEHBERA AR R 2 “AARIH” 2=
SN MR 1 RIERORE , IR B 25,
HAT Ry IR BebE, BAEAEBoK. Psg AR
R DR, BRAFAE DU 2 B Y, A AE Tk



* 7604 ¢

FER 2021128 H£52% H 24 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

El4 TREAZAZ. SRAMERATNER

Fig. 4 Prediction results about prohibited drugs, avoided drugs, and cautious drugs during pregnancy
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